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(57) Abstract: A liquid sample (104) introduced 
in a main flow passage ( 101) is held in a dam por- 
tion (105), and a trigger liquid (106) is filled in a 
trigger flow passage (102). In this state, the trig- 
ger liquid (106) is further introduced at desired 
timing into the trigger flow passage (102) so that 
the front end portion of the level of the trigger liq- 
uid (106) is advanced and the front end portion 
is brought to be into contact with the dam por- 
tion (105). This causes the liquid sample (104) to 
move to the right (downstream side) in the figure, 
resulting in the liquid sample (104) flowing out 
to the downstream side of the main flow passage 
(101). This means that the trigger liquid (106) 
provides priming to realize a liquid switch. 
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m - <o ml & <r> ii s sess t > 
Air is m 8S f ft ft p> *t fc , mm^-comftzmz ±&bz>mz ±it>wb . 
m^m% ±&&&fri**<DTffiM<z>mffix-ffi&ffi&i<£mmL. flfjiaig#iti6gis~S|-co 
£ >g < h i) »ftg§ i , 

[ »** 2 ] 

Iff # co f£ Iffl l (■HEttcoffi^^'f ;/ ^ lc *» ^ T . 

flu IB 16 # Jh *t> SB fi . HfffE^-OJSf$:S:«rSf-r5gBWSr^tprtSr4#mt-r5JK<*:^-i' y 

I W*« 3 ] 

Sff3ftCQfiSH2J£|EttCQJK#;W s> (C *3 V> T , 

flaiElS#ihfeS5»c:*J»t58K«S*teflE«fcfc*) co gfc SS iS ffi « ti . sft88coft!icog|5#tc:}ott5 
sic 8S iiM4 t£ « fc fc t) WSSggffilBJ: <0 1> *: £ r t 5rt^tt5»*x^ y f- „ 
[ »** 4 ] 

Iff # co t& B 2 (£l5ttco?&#:;W y f- \z. *s v T , 
I I* * ii 5 ] 

M*»«gH2^1EttWf^f*:^^ Cfcv^t, 

lfflBIS-ro*»:«:«i*-*-5lllrlE«5**tt:, #?L-W($r-fc5ri:^<l#mt-r-5^^^^ y ^ 
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[ it * « e ] 

IS * co m ffl 2 tc IB co & ;W ^ f- iz. *J vvr , 

ffilE!g-co?i£#:£- « » 1" 5. Aft 15 n ** , «mLTe«£ixfc««<Z>£jBSB«r-£ifw t £ 

[ Iff * * 7 ] 

iff # co $5 H 1 tc IE co j£ ft: x y ^(cjjv^r, 

itu ffi H # ib ft SB fi , AftlElil — co&#K#LB|;^te£^^1gige£*tfCL t $r # ® t "T 5 Wi 
fax 4 yf-o 

immm s ] 

fi^cotsia 7 (ciiE«:coffift:x-r ?fi:fc^t, 
[ it * * 9 ] 

ifjfccofEH i 751 8 i^-fJtTWcietccoi&ff;;*.^ c*3^t, 

fulEhy#'-?SfcSgfC # ffi ifi & x. , j^S^^ — W^ft;iS«A£ft3iiiftlE#fflfii# 

[it i o ] 

[ tt * * 1 1 ] 

Iff * CO $5 H 1 0}d|E«coffii$:x^->^-^*5^T, 

H9l511tihJ6la5{C*5lt5lSgSmffift:Wfofc 9 co jjfE S§ 3? B Off* , MS§coA&cogB»{c*5tt^ 
»KS§^{Sftfflfc/c 1 9CO)55tS§^ffi« < tt) t*l^:t5:filit5«ft^-f yf. 
I iff * « 1 2 ] 

Iff * co «5 IS l OSfcli 1 1 (c|E®cOfSftx^ -y^-^fc^T, 
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If *: CD 8E B l o S fc li l ltcfS^wjSfr^'Ts'^tcJsv^r, 
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[ft * « 1 4 ] 

m^(Dmm 1 o * /c i* 1 1 idiatt^jKtt*^ ^^^t, 

[ » * * 1 5 ] 
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S$ flc ^ ^ y ^ 0 
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M#offiiai8i;iE<£<Z}ffif*:;*>ry^l£#^T^ «HB * li ; 

(ltrlEM«»lcigiB-t-S» — <Z>/h»4:, B9IE«!«tt*ilSrfrjKi"5* — <?3/h*i:. lffl E SS - 
»itfJliro/h*©IBic^ftLrixb©/httll'C5»(i»t, 2: IS , i!u E h y # - Sft 

[ » * 31 2 0 ] 

*ERS*itfc9, i!fjEf*;ft^i&a>£jiuEf*^ 

[M*«21] 

£ . S: ffia x. . ttERf^JIEBtl-B^oISI l 7SS l 9 v^f ix^i:Et«)i([#^^ *E 
K £ ix T *5 0 . ffilEK#*K^b1«rlERJttt^ojftff<7>tt»&dsmiB« y ^ Ic «fc 9 f&J 

[ IS * JS 2 2 ] 

y if - ^ «: £ Hu E y If — ^*»fettlBRii6«lcS5iftfr«tBlcttffi»#^-f 3/ 

*SEia:S*tT*39, HulEyif — /<*»^ttERJfe*B^©MIBKj|8<0*A^SIJIBfKff^^ y 
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[ If *il 2 3 ] 

is * <£> © b 2 2t,c^m<D-^^^uT-yy p iz}6\,^x. mmnm&mmmitmx'ibz z t & # 

[M*K24] 

IS * W iS OS 2 3 IE ® ■vi' ^ n ^ s/ (c jo T , Si! IE B¥ SI ?Nf •ft ® tf* K y ^ > ^ tH -ft i£ t? 
2 5] 

£ *g t , f£mm±l<ci&i8, £ friz Wi Z ±tit & k . m%&m&&Wl1£,±M9&<nffi7£nffil£ 

mm-tz&Mz mm-tz>? a ? 9 m& t * ita se ± m & t 9 a ? 9 %ti& t \cmm-r zmmm 

Bi, £ fll x. > HUiESiJ^^S§(-IS*<Og£iai7!i5gl9V^-rtLd^clE«rofS^^-r-y^^|2 io 
f£ £ H T <9 , HuiE±i5fESS('*5(t5SfIfEjS^roiltT^SfIIEf^^^^ y f- 1 i 9 $ *i 5 

[ ts * m 2 6 ] 

&.m£it Z>$tm^& b . aii©KfHIi»«ft5fi^f fit- 

£r <1 x. , huIE^SI^SH. IS*<O^H20ir1E«ro-^-Y^o^5/7°^^tf-i:^^1ll(ii- 
[ IS * * 2 7 ] 

mjlE#8f£#l8:(;:<fc'9#llft 20 

£r {i x. . HfJfEmf^a^^tt, 2 1 751 2 4 l>f ti*Miffi -=?-49u<?-y-9'& 

[ IS * if 2 8 ] 

#15. ffiiZffi*B ! m.m&-&1Z&1ft . !S*©®i2 5lClEi©-7^^nf. 7 y?: 

^ti>r<!:£Wm£^5K*##r>'*x.A < , 30 
[ % 9! <£> f¥ *ffl K M 1 

[ W * tt ff] 

w <d m a • s js • # at • »ai*ifro{t^*f^Sr-v'i' 9 a ? y _t-?ff *> ■<? ^ 

? o ih^ftVr (m-tas) iiif ll;^ILoofc5 e -7^ ^ oftf »«t(: iiili, & ffl 

i-s^w^^ftr-!^^. at m n & t> /j> $ < & m & & & & & m t 

x *) . ^-^t°7 v m^famz: mm.1- z> %iw.tfmm z t%x z> „ r <om<D-^ ■< 9 n ^ v -f^ 40 

*J T »4 , ^-y^ , l^oo»ftSSlc^^ J ? :, ^2'7T4-^A-r5^-f 5^^"&*S^(cSiJffi)-rSii: 

# * K t tt 5 „ ^ ? L fc {£ « IS , #«S£«J?»#«««0>*fcfe-f. ▼ >f * n <fc ^ R JC SI B 

* t' t- *3 ^ T t PI &t \z # b ft 5 c 

* . * m A-t 2> 9 * % *s 9" <D %l® K . tolif,||ii^Ei]f©^*tt4l:J;oT 

¥fWf-3CWt 1 #^ 2002-207031^-^# 

[ i§ m <o m « ] 

±IE*t#»C^^. -*"f * n y -ft£ ¥ commit , '<:/7re«> 50 
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S O m ft L , 1 [HKD^fi-ftA^J o^it <h lt, ^at ^{a^st^is^isii 
* * K J: . S — <E>S£fttf>ii3»EB8i:* mi IE & ^ (c 13: it <b , Bfi IE » — 

iTTSKfllfcSKmi-*- * 51 W <t tt tf , *»«)a»8f S:Klt5wfc4<, ~ <7> $E ft 
Srfc ft roi 54»-©»**ft»t5»Wt Ltli, «rlB**Jh«>»^ 

iti:, B«tB»c ft ofc«fcR» ft -t?#«« - - "C . Mr IB X & ft 6 fu 

IE ffi £ f!u IE h U ^-«KwS!^tSSfi 0 fc tf> T Sfe M K * «TIB* — ^*K*.^*tU«!» 

JH- Sr » W i- 5 r. i: *s "5T hB ft 5 o 

dS5fe£«ltc3l3lSix5. 

* fc * |§ ic J: *x fi . ffifttf)ii3^E§£> iW IS iffi & 4» K IS # fe *x fc , ffiflE*ffiffS:«#Jh 

£ -f- 5 «£ ft * >T ft^ti5 0 

ri«l-^9f ^-^^^^r^S 0 «#S:fft«p'rsSBtti:UTtt, tu IE # 

«fcfc9 0*»«iBiJ:n*#<45J:5K«**ftfcia* s #« r 5>ft5. ^ » « * *s 

, £ ?L « ft , KIBbTiB«$ixfc**<oggj8«** s *»fe>*x5o 

£ * 3£ ^ <£ . fRflcoiiSiEKi:, iur IE ffi & * K R b 4x , H8IE?KftS:«£Jt 
^3ig£Jh£>gB<b:<S:WL. i!u IE i§ # Jt tf> £M2 . mllE^ftfC^LTi^^tt^^S^^frr^ 
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hf&£ ±totn&n<omffi*L^»n^iRiz&w.£ tiit»wiatt & z hie* \* * «^ » ss » « . 

5 *c b T t> X ^ o ^»^«dSWffitt&* + «tt^^t-*>5i:#fi^>ry^36 s K 

±Lfc«ttl:i5. &m&W #»K«fc*t*«^tti bfc t * * «HS *B » * » 5 ii 
B*»-o«*©«Bi:49, «E SS a* Bfl ii i" 5 o r w T? , ^tt^6>TOIB»»«»ott««: 

$ h & tint s m — <Dmifc(Dm z>$t$& t . ntiuuffi izj&m-t z>mM$& t * m is 

^/f l-^^t, itu IB ^ tt > hu IS §'] SE ig il -f 5 JB— <0 /J> S £ . fu IS ft£ 
tt«KSrJfr«E-f"S!B — (O/h^i:, BufE^-^J:^^ — O /h ^ <D P^ & L :i =ft k <o /h ^ £: 

*b Su IS M — »-0>«tt#»A£;ixfci:#, «fE« — 0/hSd»b«rESBr:^/hS^WIB*tt 
^KtceEffiit%K* s *A*n^5&^Kih-rsJ;5tc«^Six-Cv^So * » 9J K J: ix tf . it 

£ttT*$9. gijsf^^&^^jiufsi*^^ 

£ * 3§ ^ (:i <fc *x > IS^ tt*«±^*jft$*tfc«{*:^ii5«ffattti:, K * «E 

*3 19 , mE*R**K^fettIBRi£«B^^JK*wflt» 5/ ^ <t <9 SfiJ £ ;lx 3 

r t % ft '& k -t Z -*"C ? ^ ^/ ix S • 

^ <£> -Y ^ p ^ y ^ fc: 33 1^ T , HfffESlSSB*-aSfflU«^^>*A$ixS y if — «: £ b K 
fx., h9 IS y If — ^^&WIES^»^SS*fr«ft!S^*rE«*^-< #ERSiit*3 t) 

, ttKyif-'<a»&WER*»^^lw^f**©* 

* fc * 38 W l£ J: ti tf , S « t , KS4R±K»/*£ixfctt#oiiS±8IEBSfc* fu IS £M> 
*3 9 . ittJlS±^i&tC:fctf£i!tjlSffi{$<0^ 
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&*&s&8#PA<o*jfflii*fe&< mn-f Z> r t *s "*T b£ t * 5 o 

tt6<ff3:H J T^6c 4* tc ^ o y ? 9 >f v £r S ** * $L tc X t% . ST ^ <Z> * 4r n. — 
?v tc L tc & o t a W ft * >f s ^^-effi^^ift^-^RJS. # 81 ^ £ fr 9 :HK-^o 

$ t> tc * 51 tc J: ti tf . tftK^td^t'f XtfcttttftlijSUT^BtS^Bf St 

St. «: « x. , (HE » « # Sk tt , l^<o-7>f ^of y /?:§tf:i:«:1*»i:tSft^«f 

* fc * * w tc ± ft hc , ^ft^^^^^-t^ x^Tc^tt^^js ct^it^^i^^ t , 

St. milSfltj^S^Sii. ±3f©-7>f ^p^y^Sr^tfi tSr»«tt5lt*» 

t . Bu^S^tLt^S^SS^ t , Sit ^f^^!rti»«ftSH^ff# 

St. Srffi^, StjfS^ai^S. WEtt«ia#«*fctt*(rEIE»#«^, .ba^^^nf- 
y -7 £ $ tp C t S:»«it5f i»tff'>^f^^S«SJi5, 

K ± R U fc J: o tc * ^ W tc i. ft tf , ^ >r * ci 5=- v -f ft t* co 3£ S tc *5 v> X . K ^ '< y 
+4 ft < fr 5 * «#rS*bS. 

[ m s <d ffi ^ ft r w ] 

_hi LfcSWs fcJ:tft©ft©ltt, 4*«teJ;t5fiJjKWc, £Jl T tc Jfi 5 » 31 ft % M <o ffi 
. ^j;H^til:ttit5KTwMiaotH' tc 9i b ^ tc ft £ 0 
El 1 fit . IIJS^^lB^ffiS^^y^WifiSr^^ia-tffcSo 

m 3^. mm<Dmn^m z> * 4 y ^ m ss tc *s tt & , h y # — iK«i9^fc«>o#«stS:* 
n 7 « . n js ^ ffi tc ^ * 4 y *s- m m & ^ "f Bl S> 5 0 

B8I4, ^teOJf$tltC^^^^^^«^tC^^tL5igtih^ao^^^^i"IlT-fc5o 

mi i « . n m <o m m tc #. ^ ^ ^ ^ ^ «®*^titfc5 0 
in i 3 j* . *i6^®ffi*c«5^>ry^«JSSr*-ria-efcSo 

|l4(t 3U£o^tetc^S^y7 p ^«iSSr*'t*ia"efoSo 
@ 1 5(1, mM<nMM\^& % x 4 y ^ffii&& ?Flrmx* lb Z> 0 
Bl6» t ■»#W*«<o*/**r*-*-*E*BlT?**. 

[Ell 7 «: , Rl^ff '>^fA^^D y^itfcSo 

in i 8 w: , mi&<nteM\c& z> * * y ^mm& Tp-rmx &> z> o 

in 2 cm. * jfe m KB tc ^ ^ ^ >r y^«iesr»i-B-e*>5. 
in 2 i ti. n tc s ^ s> ^ ^ « ig i: ta -e fc 5 o 

[12 2 . H JS W tc « 5 ^ y f WB^SriilWt5fcJ?>^itfe5o 
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^T^t^P^TM4^(cr^t>i9^^^Pg , 9, «A$n6ffift:f4 7K^^ti-5o £ fc, KT 
<£> ffi -CM4 S ffi £ L T^T^SffiSrffl ^5 * 5 , tt^Sffittfti: LT, =7 * 3~ y ? PS Pt 

s S/y ayfijstffl^ttJ:^, ^7^f ^»SHT, fci*.fi'>»=i^»J!B, PMM 
A (rt y * # ? }) /i>&t * 7 sv>) . PET i/>r i/7^ u — h ) , PC ( ;K y # 

- # * - h ) ^ ^ ^ m tt w a§ * . ^tf^ismmtt 2<oi&9ik&mmmtiimtf htiZo ^ 

<D 4 o t£ U «• 14 « *P X & m % X $> 9 . 8Sit3*h£»;L5::£as-C#5o * fc , ^ ^ ^ 

* f4 , It tti j& » , ^7 h^y^^y^f oJS*Sfflt5:H5t't5„ 
RWtStf, # >- ^ « If- * 5IA»©»*Sr?iJffl LT«#Sri|tTS*5*fi!cl:t5 1 i t> 

ft^ittr t T < o 

[Dili. i©»ft^-r (7)±B0-cfc d , mi (a) & * ^ y ^mvtWi. mi ( b ) 

, (c) tt^^-z^BB^WSrSi-o m 4* . i«Bl 0 l <o«Il: h y #-K8 l O 2 ^8 
F y l o 2 li, gSS^^STktt^Sf ^SKSf ^It^lit^) 

»fP<D3fi«SrH*t?#So ^ ffi l 0 1 t h y #-»l5i 0 20Xf tSl«^±Iffl ( 
HI * £ « ) JCJBSJbae>«B1 0 5 36S|a:rtbixTV^5 o Jg#lt#>g|$10 5f4. xfc&<Dm(D$t>tt 
4 l 9 1 b^V>^^l ; ^^#i-'5§i5^<h^oT^^ 0 « # Jh SB 1 0 5 <D ft # W * fifc t L t 11 

, ext <o i> <o & ti z> 0 
( i ) m & <o s « » a* iB k s n fc * 

# , «Essii#iii46fpio5(ci3VNT{4, tft&<D m<D%$ ft i>mmm b «£ # b 

( i i ) #ftK**fcr-x#*»3te*s*Lfc«j* 

r <D « J* T? , «8JI#±»« 1 0 5fc*3V^t, SE K tf> jfi fl) SB # 4 9 tSIi^^t < 
± IE (i) ^)il5)ci:t5i^, ft #t f£ J4 , ««Ot!B«-JSi:tit4*ttT»rtt5r 

i^is^i^ss^i^^i^, ? * h v y ? ? ? * xxt b* ? 4 

^SrfTV^BfaoftttflE^^ — >ffi*»S-i:*s-e*S 0 * *5 . w ^ 4 5 & S 14 , * h 

So 
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* f§ -e 12 , ±ie (i) (Dmrizzmm-r % o 

0 2 12 . 1 O 5 (7)±®[lt'fe^ 0 1gifcCOft#cftl2l^, ^ P§ ~C (ft 

ICE1S*1-C^5. ft 1 2 1 ^ft<Dmi&n'&'fflffi & 1 2 2iftot^5. # it tf> SB 

-(Dtztb. « # Jt tf> g& l 0 5 « A b fc. «: . ^ t J: 9 . $c $9 at S§ 1 2 2 {c « 8f 

$ ix 5 O 

[Hi (a) tt^d'y/^ «*lc*>5**^>f yfSr*ttv^5. 1 O 1 iciA * 

*l fc is « i o 4^iK#jt^a$i o 5-e««p£jtx-c^5 0 i^tti^bF^M©^^ s > 

^t'h5#-«l06^»AJix5t, 0 1 (b) (OJ: 5ic h y ^/-^l O 6(/)Sffi<7)5fe 
ffigG^^fiuiiL, «SJtftail0 5t««t5:ii:ft5. 0 1 (a) <D ft ffi TMi , S£ ft 
« 3N- 1 0 4i^^^« : ^ltC < tf9lS^ih^Si5l 0 5 tC {£ » $ *L T ^ 5 iflS , m ft 1* n 1 04^ h 

y jf-si o e ^gftttii (b) o « *c fx z> t . m&nm- 1 o 4 a* 0 * * ft (t 

it ft'J ) ^ Sb b , mi (c) (DiSKi o lTSllciftSSi 04^Sfflt^o *T # fc> 

£t _t t£ ^ b ^ y ^ tt . * jy^WItt»4:*ofci:#±*lSl 0 l — h V tf — Wtl O 

l 0 1 — co h V # — fl£ l 0 6(oaA**/hH^»*5rtdSi6tSli:ttSi»-&* s *)S. r <£> 
J: 5 * *J » — « ^ HJB -C *> S * 5 , 0J x- tf 0 3 M ^ i" # * Jft £ A3 ^ it tf . r. 5 b fc 1ft £ 
5t*Cff9:HK^5 0 0 3 ( a ) ^*-r#«5S-CM:. at SS <£> _h Sfe ffi"J d» b T at «'U- ft 
o T . i«ftf***atAi&l 3 0. H^l 3 1 i tii ^ 1 3 4 ^ 1 0« tRIt 

tittle IS ^ 1 3 1 * ^ K tK ^ ^ 1 3 2^IBfi£*LT^£ 0 K * y ^ 1 3 2 , «£ A 
bfc^ftlcS*i-5£ft9ta s »3Sb, 1 3 i<7>SRB£Sfc^<i-J:5l£«j££ixT^ 

£ Q 0 3 ( b ) tti^UlCF^-i^lA^ti, K*y/H 3 23^#«»!iU*itt 
i^/Ttit*fc5o :w«il^^t«:, 3 0 o±««^&»ASnfc 

»#tttli^8ii 3 1 co T Sfc ffld fc. fcfc at fcti i~ 5 - # "C # ft 0 t4b*>»7kyM 3 2 

* H Jfi ffi « . * # Jh. » SB *T i: bTi^Tkft^Srffi^fc;*^ y^fltig^lii-SfcOT?*>5 

BSrtt5^fc6SS:«*«!!it5 r t lei M# b *x 5 „ 

r 60 * -f 3/ 9" , 04 (a) ^ -T <£ 0 . ±tB 1 0 1 Wilt- h y 1 0 2 

& m m $ ti , ztih <D&mm*&v> ± at « ± at » i o 1 ■tuc«7k««a>e>>fe**#.ifc»«» i 

1 0 3&sRinti*C^5o W*««^6ft6*#Jhft»l l ot»<±«Bl 0 l is X Xf b 
3*-it»10 2l±ll*tt*«'CJb5, **tt««i:W**t«*^f^«9^»ttt. * ^ IK » 
«"ett»T©i 5 icfTotPSo -T ±8EK 10 1 o«K^*l-*f .if£K±ffi* 

» 5 tt S 35 » £ R ft fc -t X* , rw»««»oK3|B|.«ttffiS:, ^#ih^^l 1 0^c:^V^Tii 

i^TKtt^b, ^ti^^oiscio^titi^ttHti^o 04 (a) td^bytatK^Bf 

«B*f3& SJ t^**ffl^ N 6*t'Ci39 % * ftij co »f ffi 0 -e tt v- 9 if ^ *0f a $ ax fc IS SP » . > 9 
f yftliBSrrt*!!: lTSfit^titv^ 0 r co ^ -Y y^fllaS^Wb^attt 1 0 1 <D ± at ffi'l 
( 0 * £ i ) ^ b WZ ft K » 1 0 4 * » A 5 t s ig#iha6§{51 1 0O»t*-et©Kffi* 

— is 1 0 6cor^®^^^^ii#ih^a5i 1 oiciA'i, mfcnn 1 o 4<D?^ffi^iS8^^ft*-r 

5 (04 (b) ) o t5i, ^*"C«#Jh»|»l 1 OCioTftSf^tlTV^c^^^fH 
o 4 ^ 0 * ffi'J co T at ffiij — ft fro m fb «fc t)at»«rBB*fe-rsr t fcftS. r. co X 

x . h y # — 1 0 6 wiAt:«];5ig^^*JH 0 4 <o at ft ^ * y^tf^asftSo 
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cl <r> mmmm k & ^ x « . n 4 (b) ^^^T^^t*** 1 o 4 (Dm^^m^m^m^^ 

St5fc«)l:«:, « £ Jt «> 9S l l 0 w»*tt*lSi:»l»t5 : i ^14 ;l *x £ 21 

ft if * & 6 # , rote. «»o«a*ffili:Rltt5r tlctott^IIBtfca, 

3$ 1 i oo^fffimx'fe^o mm 4 o 1 +ic«^»ai84 o 2 a* k b *x . ^^±s 

a* 4 0 3 CJ: ^) tit V^^o $[®3 tf?t Eg 4 0 2tta*tt*ffiSrWU. ^ f§ W 4 O 

r oSltcijo^Tl^ »jfflisttte4 0 2o»^*oi|SO»Jffli{cJ:0. ^zKtt^ffi^^Tktt^ 

rtis^ri6i45o r5bfc»a^»j». mmvtm<omw^ x v , **tt©a*«r**»- 

hi. Bt7KttK»***i"*^=yh^***»^*3ft^^***> *S*ffi^« , *ttv^ 
LS^^^^r ^flci^S^ti^o r^bfcjb^fe^bT, f^ilfi/yv^^^y 

-;i/S«:tt5 toiSf if 5>ti5o 

*3'7 P !) y^Slf5(^oi«*fet Ltli, * t° v ^ — h ffi , x 4 y 7 ft . 

^ £ fc # ifc £ ^ /c ^ £ * fc° v — 9 — ct Di*t5JSt*fc5, ro^jfetcj:tbfi^ 

— m m -t 5 Jj i* -C fc 9 . x >f jx^tttttXSS:* y ^ y y^lSll:gtt^^$T'$)^ 
□ r*t6><0*ffi^iixtf, #»&3611Sri&»i:*"f\ ««4Ii-e*Sr**t5 r t^t.' 
# 5 0 * « tB jSfe i: tt , S*RSr^5!*iijS;i:r*Pj|Rb, n^^y/y y^SlfS^^IS?: 

> ^ #J » « , # * L < ft 0 . 0 1 ~ 5 v / v % , ±9»*b<ttO. O 5 ~ 1 v / v % 

y^u ^^7^3 - o T ^ — ^ ; Sgxf yuf ox^r/ulf fcl^ 2 

±£^^LTl£ffl-C#5 0 ^ (O o h . ft*t?»RLfcx^y-^, * 9 / —fr. tsXZfm 

*Sr»*Lfc«W:. * * 9 o ' ft * M ft «r I- *J BR /j: v> is , S * , ^ & ( 2 5 °C ) - 
I70tw81t?ff5. ft • * IB tt . fi * K: fc J; * a* , a * tt 0 . 5-2 4i$Wit5. 
(e»ttS* l t , -ct?ott)fiv>*, a**o^iStt^^*-cftjft*-frrtiJ:v^. fciitf, 

7 P y y^^JROf^S^ftt tT, " NATURE, vol. 403, 1 3, Januar 
y (2000^) " tC IE ffi £ fl X ^ £ <fc 9 t- , L B i§l I ± fe C i SS^i 1^ 7 V 

t^f/^i^itiiftts^, m m it l fc m t # in ik k > y = - > ^ * $ *t 
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fc^lt^otl/^o ^(Dtzib^ P DMS tIBS:fi*tt^*ffi, 0ijx.fi, # 7 ^ 31 S IS 
SlSt^fitl-ElSSr^^ P DMS ^ o y $ £ x ? is t LT , f£7kt£coS«t-}S« 

>f y^^xy F^!) > h ^ J: 5 * , tt « i£ ^ tf> V y ^-V^-^/U^^ 

y ^ x 5/ h -? V y h <D^( > ? t bTJBv^ ifE B& ig SB # i£ y = — v*--*^ 
9 /< # - > ic JBU "T 6 r t tc J: o T t 1^ C 3b * *M# ft 3 . 

m 6 w: , S««APi:ffi#^^ ^ifflit^I^f ^)JJ^ ^ -T H -e fc 5 0 r <o # PS 

a? cxnm<Dttm&n o mmx&> s 0 & t> m <n ft t> <o w m & ^ m x mm <d tc <o 

^;u^-^^St 45, ^ <D # pi 8£ M > S«5 5 o_ht;:#Miffl«E&5 4 o » b ix 

W1-<5 0 #HifflSft3g5 4 0 — *^f±ffi*5t 5 6 0 iSRit6ft, ftfl « K IS '< * 7 r 
-*aAt5fcft©^y7 7- ilAP 5 1 0*RltbftTV^5 8 ^SfflSK5 4 OH, '< 
y 7 7 — SAP 5 1 0, £M7v:5 6 0 ©IIS:l»#fiKSntV>5, ^ ffi Sf£ 5 4 0^ 
jg #r £Mc . fy^yvSif 5 3 o^o/idJotfc^ f > //^'it 5 3 o <d {fcjj (n 
tt . fy^/UixAP 5 2 0 iSRIt ^ntV^o -y-^^^^St^ 3 0 IC li , 5>^tffl^S&5 
4 0 irXit5#f^»^l-ff Jt# 5 3 5 P,tiTV^5 0 fli# 5 3 511, i3fc<t 

1/ H * 12 m »c i 58BLfcl8iH8tfc5, 

rco3gg4r{£ffli-5^fefcoTH. ffifflil-^77r-aAP 5 1 O&frVXftMmVH 
m 5 4 0l:^^7r-S:»AlTfc<. 

co±Sit*fo^ 07 (a) ^ >T ^ ^ PB « . El 7 (b) . (c) tt^-fy^BBtfcfll*: 
^tc it, ^SfflS^ 5 4 0 ^)«^ty7 P ^^tf 5 3 0 ^g^LTVN^ 0 # P§ ffl 3?t 
5 4 0 t fy^yv^if 5 3 OO^jl^5fiiS(^J:^{ia^J:t/T^ffl!Jt-^#Jh^a5 1 1 
0#RltbftT^5, ^oSfS6««OT*«*-tt. # it g& 1 1 0 ^i^Lt^ISP l 
1 3#»**ht^5. # HI Sfl 1 1 3 \z tt K 14 # HI ffl co > 3 # y » # & 5fc « * ft T ^ 5 
o 5)Iffl«8 5 4 0 ^(O^y *y^fi*^)S8(l, T iK fi'J * # it * *P *f * K it fc. -t -c , 
v/ij^y;HSft, >f >- ^ , ^i^Tk^S^frSr^ifflSBS 4 0. (CJElii*. * ^ ^ , 

3 1 * fc: , KtK^/H 3 2 ri* Id a £ ft T ^ N 3 o Si * y 1 3 2 tt , TKtC^F^^BfczKti^ 
y-r-fi?ds»*L<ffl^bft, «AUfc«*lcSl«tS t*a*iRL, »Si 3 l 

m *■ s ^ < -t x 0 \c m ^ £ ft x 5 o 

18it 07O«tiftail 1 Oco±ffi0T*ib5o tt^ccO^TK^^l 9 1 ^ % ^ fig IS 
T* S BiJ W K IE fi S ft T 5 o- 9 lJW^coffi««^^S<R*Ba s SU3LT*5f9a 

1 0O**tt#lSi:»*Jh5. rco^*, 07 (a) ic as ^ X y< y 7 7 1 1 

t # y 7 r 1 l 1 # R it K T 8fE ffi'J — 8E S) f ^> i 0 K S 0 

17 (a) f^x^ 7f ttv^o ^ Bt ffl «c 

B 5 4 0l:*AShfc^S'77 l 1 ldS«#Jh»»l 1 0*-e«#Jh»feftTv>a D 

n <£> # * a» e> , afa^^^r ^^-c h j jk t * * k » 1 1 2*»ASix5i, 17 
(b) <d ± 5 « 1 1 2o^®^^^a55>a^fuiSb. istoh^ai 1 0 t mftk-f 5 r t 

i45 fl 117 (a) (O IB -C tt , /<777l l ltt«U»»l 1 0tl:iif4oTv>5 

^ , s< y y y \ 1 1 *s K W- l 1 2 iftttLtS7 ( b ) <^«8i:45i, ^ ^ ^ r 1 1 1 

# 1! <P ^ 5> ffi] ( T 8ft (DJ ) -#ilfei65 0 

r Z -e , h ^-fiS^^t>7 p /^if 5 3 OC^Sl l 2asi£A£ft5£, fK * 

^ ^ 1 3 2^*«ksu, » * 1 3 i«:fllv^<i-j:5«c*«. :nia^ K JR- 1 1 2 
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ini^iii 3 i <o t wt m\c « m m i- s r t a* -e # * ® t ft 5 0 -r & ^ ® * y ^ 
c) tc Tfk -t x 0 ic , k »i 1 2 * ft m » 1 1 3 icmfrth. & ft*<DtiL&<Dftmi&ft&?rt> 

« ± *ci k 5 >r 31 > y ^ is # ic x V j&j&z tutmi&m. KfcZitzmm&Vnrm-rz y if — *s 

<nmW & ffl ^ T * Is * K ^ h y ^ > > f&W: U . MALDI - TOFMS (Ma t r i x 

— Assisted Laser Desorption Ionization — Ti 
me of Flight Mass Spectrometer : v h !) y^^XgU 

— IF — K«^^v^k?KfT«FPflSlf*^W36B) fflwKfi^lSt6^J(co^t^PJt5„ 

gig^lie o 0 tcmAZtiti? Is « £ *a tf I* W 6 0 2 , St 6 0 4 *5 <fc »E 
S§ 6 0 6 (C^S ttiSit, — jj tt y IF - s< 6 1 2 — at *L . flfi. # * -Y y ^ 6 0 8 — 3t 
5 0 ^Y 6 0 8 ^P»«3|{ii4(C^Lfct^t Jfcotfel? , m 4 \Z.*3tf Z> ±ffi 

mi 0 l;6S|a9^SffiSS6 1 1 IcftS L, H4t:*5in h^-figl 0 2^19^)«B6 
0 6lCffiSt5„ ^8 6 0 2(DfiA^F!)^-^ftot, * >< y ^ 6 0 8 tf* r J t ft 5 

o 

^ tt? * v ^ 6 1 0 ic « h y ^ > > ?h it m # if iK £ tt r *s ^ , r co s i- R 

tt ^ntlS^)*® i: «9 tit i/^o ^^yf 6 0 8 ds r^j otii- 

fc 3 # . ew»»-e h.y ^vyJBftttiSiiS t 5l-ftoT^5 0 9L K & r gg j £ ft 

si, ~ co h y -? is is m it tfi 6 1 1 <d t m a ( m * t w ) — ^ n -r 5 „ ^©s*. 

> y ^ V >- «H it tt a* y IF — 6 1 2 9t tt > *:>'**HSr*tfM»6 0 2fc«'&i-* o 
r CO ?K , y IF — ^ 6 1 2 b itft S§ 6 1 4^Iiltl6 1 6tC^^-fb^ 0 ft^> 

^S§6 0 6CO^lCtt|||n^£itx_£^6 3 0 ffi B <b X V ^ 5 o 

^tR^S^^SttiBcft, ^6 1 6 ^ 3fc jft $ tt 5 t % r co ft 363 g| ffl T T ft"J ^ » tb ~T S 
£9teftoT^£ 0 x >f y f ,6 O 8 It r BH J i: ft o * * ^> r*. ^ffi^>^6io 

t>h b v ^ is ^mitm&mmftizi&%£ z zin t t hizvtw * o 2 zmzmmm* 

jo^T^c01|X^»^^igUTT«ftffllJ(e^i!ji-5<DT-fc^c ^6 1 6 ifi m 1t £ tl Z> * gf ^ 
b# m ^ g ig 5 ds , n co r«T (c ^ v y " ^ e ^> ^ t? K 6 0 2^3 7 °C co « T "C h y ^ is 
y^l^ ft*3. h5^v/yftISftfc«OpH«:7. 6 S S & S o 

2 0 [C at 3& a *t h y ^ ^ Wk M » It . 6 5 2<OM^-^ioT, 60 

8^r r||j i:i~§ 0 ft*5. «B 6 0 6 ©*l:ttBP»t:li 6* 6 3 2 *Rtt5,jiT^S 

o 

y ^ 6 2 4 tc^6 n-h c 1 jJ^tSJ tir^o ^ ^ <o ffi B . rco^Btc^tt^, 
nfc*K(^ffiffi<tf9t>ii5i^ffiS^iS«p*ixTv^5o ^ ^ f 6 5 2 S ^p^j co^cfllicfe^ 
t * , ro»»i?6N-HC 1 iS8S8 i5i:4ot^5, Stt IS r §b j i*5t, - 

co 6 n - h c 1 j&s t m w ( a * t « ) ^Mt5o r. <o m * . 6 n - h c i & y IF - 6 

fflORjSdSfltJh-ra. ft ^ p H Sr T tf ^> g W . 5 JC flt it fc* It T* ft < . MALDI-TO 

h y tft^LT9j^ffli*^srwaai-s^icjffigft^ti^i-5 s«t 
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ti z> o k y ^ > > <t « <t s r jc m r± . i e i 6 ^ta^ns^i-i «9 $ij«^tgt*$) 

<t , h y /v'yifcs^fiti^tA^^^^^ s > ? t <Dwavn&mm t z> 0 * * as « 
« -e fi . itib^yf-^^; Sld*^^ 6 1 o, 6 2 4^tti- > ssse 1 if ©iti-ic 

PS*^aS3SB^«tt) 5 ^«3S«*»^^*5^:fcSIB^a-b. ^ * ^ * * 

hi on, a* a««©««*rtn-cfca. - as « « * ^ ^ in 3£ m 7 

0 2*U:tf#«36«7 0 4 a»fe/*5. PS^5ii§^m7 0 2fi, S5l<D8KB&7 16, ffl 2 CD 
$c gg 7 2 04oJ:t/m^^F^^^^i-^^^ >>^-7 l 2^r±^«^cSi5^-r^ 0 ft Mm W. 7 

0 4 tt , 7 2 6 J:9*ASiltK»«r»I» 7 3 0ia9»iL, ^ ft b £ 0 i& 

gHt, ^-fy^7l2©SESB1II«*"ea*i-*. ifttiM^f jyf 7 1 2# r M] 
VtM k t£ V . s< y 7 7 ? ? 7 0 § ft <D /< y 7 r ft % ~ <K U & 7 2 0 X-T Z> * '< y 7 

7 - <D$t & 7 1 6 5> * ttS 815 7 l 8 2riiigLfclfiLLj: 9 ^t)iCTi5Sl ( H + * « ) 

(CiiLTV^#, ffi?5 7 2 4 $rSi IT^'Y 7 2 6 ^iJIt^ 0 33 , — ffl ^> « » fi 

* >f > ^ 7 2 6 tt . 0 7^^U^cfllig^P«Oflt3SS:Wi-So Jk L J: 5 *:4tP^ y 7 7 
(^afiaM>f yf 7 2 6li r p| j ^^^/^^> 0 t5i, II] 7 co t& IS K Si ^ fc £ ? 
{C, ilj: 9^ttf^y7r^3r^i> 5)1^7 3 OtC^A^tl^o ^^^ 7 2 6 ^)1 

SHE « I- flc Jh # 7 5 0 *s|»JtbixT*39. iLi r> * ^ tf * ^ r ^ iS *J ft SK A 3 r. 4: 
j&sjq]*J£fta«ig£ 4ot^5, 

jklj: 5S:4tf^y 7r* s »««7 3 0Jc?»A£ft3<>:. ^ y 7 r 9 > 9 7 2 8 A^i 
ASftSJHHttUiJ: 9 , iLi 5 K 7 3 2 # « $ ft S 

o *<D»aW&*^5^^^igjRSS7 3 4 36>fcK»*lH|lRb, ^^fttC<fc9#M£ftfc:/& 
ft £ » £ r fc d« "C # 6 o 

[I|iK8f7 3 4 T-|I]iK£ft fcj£#tt, ^com, Stj^S. K«Ig5:8t, B»J <0 # W K #J Jfl 

£ ft £ 0 ttfMALD I - TOFMSfCiS^y^^SOHS^tTfcJlS, 

« 6 <d m m (o » is 

* H* * Wc , h U # - 8£ * s SI it i" 5 £ SS S§ ^ it -T 5 * << -7 co * 4 yf ^HtStw 
-e fo a o i i i ( a ) tt * m ffi m tt 5 * >T y^W«lSfl|fifcB-e*>*, ?S^9 0 1 *\Z. 
\%'<y7 y 9 1 2^»fc$ixt^5. 18 9 0 1 CO ffi!] ® tt , h U # - SK 9 0 2 ^ K tt 
btl, h y # — S§ 9 0 2tCttxK>^ p 9 1 0#ERShtV^5, 

9 1 Of*. 8*tt«IS 9 0 8, i^7ktt^^9 0 6 io J:t^a*tti« 9 0 4 frhft 
6 0 «*)4«« 9 0 4 Cli^y77^lfI^tV^„ »*tt««9OS0>;ft#W«/S4: 
Itlt ^ T CD t> <7) ;6> #J ^ £ ft £ 0 

( i ) m ft <o a # » ^ is n £ ti fc « ^ 

c i i ) *jLjrff j ^^-^* s **3it**ftfc*j« 

- r. T tt (i) OfH^c^^ffli-5o 

P^7ktt^i^9 0 8 j3itfh y ^/ — % 9 0 2 [Cli^M 9 1 5^#ft LtV^, ^ 0 >^9 

1 Oi:iiS«5t 9 0 5*Rintit*s!), * fc . M ^ - JR ( '< y 7 r ) <n> m A $ ft 5 «t 

s§9 o 3ds««sft-rt^a 0 
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mil (a) ^^^y/^fti^?), o s^^it^y/g i 01: h 

i$ * ^ m 9 o 6 <d mm t mm-f- 5 Q -r ^> t . m^^m^ 9 0 4 \c js $ n ti '< ? 7 7 « 

SICKS 9 0 mi:»il, J: 0tttt*«/S««9 0 8 S * ti X V* < . 

t . ^Offi*JCfoofc^«9 1 5 9 0 l4MCl¥Lffi£n5o £ Si 9 1 5 iSfc K 9 0 

! rfi -y y y 9 1 2<OiSK»SriK^Jh^5ftSiJ«:*fcL, * ^ y ^ # ffl ± l /c IB t ft 5 

o 

# || 16 ffi -e I* . ^fSttft^^ lcilt5 totfcS. 25 to ft * >f y ^ £ tt , gft&S 
(Oii, ^i^I^IL^ISWCff ^^t^^^^f 7f ^^3o (HI 2 (a) * H 10 
mi&1AK-&Z> *4 y^<7?aiBS«5SSr*i-o r <D * >T * ^* tt . ± at & 9 2 4 fflS S M ffi — <£> h 

y # - at s§ 9 2 o is J: x* m — ^ h V # — «E & 9 2 6 ^aittatt?>tirv^o n <b o 

aS&<0£Mi"5&«K**«*9 2 2i&SRttk;h,T^5o * . E] ^ L /c J; ? *C # St S§ 
»*S89 3 O^Rittjjxtv^, r *t <b <£> Bfc * 1£- *£ fct . |8l:/TLfct©iH«^*S 

ffiK 9 2 4 **«« 9 2 2'<tnJ:«« ( « ® & M ) IC , /<^/^r927 ^5g^ 0 -c 

EI l 2 (b) fi . h y ^-1K9 2 Oi: h J^-(S^»AS*ifcttiS:^to - 

<£> £ S > » 8 9 2 2i:fc^t, /<y7r 9 2 7 i h y i L, r*x <b ^ 

igc*B £: £ o t5i, i^t^^^)Tfil(;^^ 7 7 9 2 7 ^S»]t5c "T ft fc> . 20 

& K , (HI 2 (c) (D £ ? \£ WZ ~ <D h V # — 9 2 6 ^ W ^ M ^^Pff t 5 ^ ^ J: «5 

, fifi9 2 8 iSJf lffiSiXT»ASix5o 9 2 8 fiS ^»*tt tfe 5 © t\ * >f 3> 

^Htt^ 4 9, /<y 7 7 9 2 7 W»«J^<f±t5o 

^ ~ O h y^-at^§9 2 6 — co *P EE £ lb . y 7 T 9 2 7<D^®3^^iti"^^. S 
m l 2 (a) (OftililS, ^ co f£ , S bCii 2 (b) <D £d < * ^ ^ £ tfc ffiUc £ 

* It US » « . 12 i 3 (a) tc * i" X 9 , atKii0 2£^»j-r3?i££M^ M HE ft 1 

l 00t«ftir±««ic*5^>fyf-i l 0 l |:7>f - K^y ^ Ltffffl L, XRi i 30 

f-V^/U^ft^S 3 0 £ # « ffl at 5 4 0 £ # £ ^ f ^ ^ M * * # SO M L fc £ # , £ <b ft 

Sfffi»o«ASrffliih-r5 £ v> o *j ffl m m & -c fc a 0 

H313 (b) tt , ^9 Lt7^ - K^y^S^i^C i ^ *ao*ffc«r»Wi-3«fll 
<o - #J £ ^ -r 0 rwaftcio^tii, SSl 1 1 0 f at 1 1 1 2^RltbjxtV^5 0 

5 46 I - 1 1 Otf>±3Stt:at8&£ftoT^£o Sft K 1 1 1 2(C(lt£felffl^(7)^®ttfta7KttM 

r ^)»*tts*tti5it» i i i 2a»&**tt*fflfc#*£fto-ci3B, ± at «] \c m m 1 1 1 

6 , T rfc ffil K iH l l l 4 jjs jgft £ ti Z> o 8fE <7) ± «c fflj t T SE fll £ X m J£ <o m & . ^ ti h 

(ommteffl $ t ft a # , ae a ^ ^ # < ft s « k ± *? Tatw-caEartE^MSofc* 

, ffi iB i i i 4 # /h £ < ft 9 , ^r^>^. iii i i 6*s**<ft0«jBi i i 8 <r> X o 

k ft 5 (bi 3 ( c ) ) o ^ *g sk . mn<Dmi»mm9#'i* z < 4otst^g/>ts 0 

- ix J: «9 , T««^ffi**ltai-aJt. BtfBi 3 ( b ) co <r ffi M 9 . IE « ft % W) « 
EJl ± <D lb tt . HI * > * ^b£(-f^^ 9 *f^(-t(*^fii tti/^f ^^fc^T 

ic fc t « * a o r co « , t at fty ^ at ft ^ /h s < ft «9 je ^ jfts m *> -r a <t . ± se « <o at k <z> 
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m 9 <Dmn<Dmm 

8i:jbMu»*^a»s:9]fflt5t>^-efc5o ^. Z X nm^cnm ^ B S l - M S ( u ^ 

hP^/U-^^yfkSt^tf ; e 1 ec t rospr ay i on i za t i on m 
a s s s pe c t r ome t r y) >^x^ > t 5 »^ S: PI f (f t K W t 5 

0 z ^ x-m&nw t . mtezmmn & s &i * — #; it m m & m x& & $ ^ tz. & 

* # y V \z. * 4 ft 3 5 V * If ^ ^ ^ ^ K ft . T ^ * A- fls , H * fflrts , JK*t[bfc«^K» 
ft ^ 9 o 

lI14(i*^S£^^(C^S^^^^ftgBI8Ufc^^^O«igft^-r o [Hi 4 (a) tt ^ 

(D^s/^^jbsia-cfcSo m — (D&mffi&wi i 2 0 4<oii5^sgi 2 o 3 t . ir^^i 
«6f ^ » 1 2 o 5<Dii^st5gi 2 0 3 H^tTttiis^titv^o :ti^ijt5*[^i 

IC^n y^itKl 2 0 1 #RltE>ixtV^5 0 0 14 (b) ^ ^ t i 9 I- , ^ Ji 

^i*»«ist4oti>5o hi 4 (b) ^//oisitfc^o ±$t & mmm 1 2 

2 0*5it;^n y^IKfflSfii 2 1 0#3S9'fr;b£;ftfc«jgftWi-£p ± E§ ffl S « l 
2 2 0<O*Sl-rt:±ai6 1 2 0 3 ff£ j£ £ ft , ^ * y^flEiEgfflSIRl 2 1 0 0> * ffi K I* * 

Dy^SBi 20 i * « j« * *t t a 0 r ft t <a «k g& # , ©j^ffi^ssi 2 i 2 tc x v mm. 

3fe»f£SSl 2 0 3 t£ (3 , X^yf 1 20 7 ^RltblltV^o 

m i 4 (a) ^oy^«8i 2 o ic«AS^fe^ o y^ffl«#tt, teimmth 

^ ^ ^ y< 1 2 0 2 tc X o T SK tb & M ffl £ ft It '& > ©J ffl 1 2 1 2 S:gi LT^>f 5/f 

1 20 7 tC SI it -T 5 o tSiffiBl 2 0 3 f^ft|i:/j:!)i-^^IS^»l 2 0 4 ^7 
^ftiJt-^»)L, ES I -MS^^y^x^^Cf ^tl^o 

y< ft S ^ , ^^f 3/f 1 2 0 8 Cilt5o y^l 208 tt. h y # — SJ i* i~ 

Bl 2 0 3 755 n Jh -T a o * <0 '& , fg-?>^3g^^?&l 2 0 5 <D il 5 flfi 1 2 0 3 C^Lt 

tH«l:ffffll, » — otoaSr^iKi 2 0 5 «c T % <J0J » tb U , ES 1 -MS^^:/^^ 

* * K mfrti z> 0 

^ o y ^a£B 1 2 o 1 l:isit5^ o 7^ ffl«fta>ilBifj % £> <b c , isK K * ft S o 

mi 0 ay mm m 

***»18-ei4, jSTktiS^ioTllr^tifcSSSS^M t, S»ft^^"Cflt»ftBBii"r 
5t)Ot'fc^ 0 Hi 5 (a) tt , :<o^^yf(0*iSi:*t, H * , ^SfEgSioi^dEf! 
zk1S«a>b#5iB#ibtf>g|5l l 0 & K tt ft , c^ffi^-CJKffKNsi-l 0 4^ig#ib#>tbft 

1 1 0CO«^{i, H8(C/Tlfct^iiitfo5o 

ig # Ik £> £B 1 1 O^C^j^^tit^fciff^Sl 0 4as«#lt«>8Bl 1 0 SritTiBffil: 

fitbS^4•x.-5*jfe^:U■Ctt«^**^feS^fflv^Sw^:3&s-e#5. i 1 8 I j: ^ (7) - W T* fe 5 
0 r. <d m m 1 5 (a) (0^>fy^ft«^|B]A>&*fcWrffiE|-efcSo BBioilUfci 

4 l^sitbti, & it 1 4 1 \c jstft^f at it^jg 1 4 0 *Kit biitv^, rco 
??gi 4 oftWD*T«-rai:^g&i 0 1 \c m m # ft * $ ft * -r * ^* # m a i- a . 

in 1 9 tt co n t i «9 * y ^ & m #t m t & z> 0 s m i 5 5 , 1 5 6©rai;i 

Bl 5 9*»S^T^5, ^TK^ftEl 5 2 irniJTKffii^l 5 4 1 5 3^^ 

4Lt^5, ^tK^^i 5 2^tt**«dS»fK*tt, aSftEAs&s^lt&tttv^o 
ffi l 5 3 l:i 0iS#±«)5)ixTv^c * * « 4fi i 5 3JcjHLJK»^>«*tt^K»l 5 0ft 
iSTt^C^lcJ:^ 5 2 i:!8*«« l 5 4^iftl, M *P & b % ^ ffiW)& 
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B 2 0 I* » Sb & W fc ffl ^ It m X* S o IS * « « l 5 2 i: » * ffi « l 5 4coPfltci»7Kffl^ 
1 5 3j5^ftLt^5, i£ * 1® 1 5 2^tt*»fK^gfjKSiXT*5f9tt*ffi«l 5 3 J; 
9*t±»b*it^6. «B**ttioBtt#l 60(1, tttftttft**«l 5 2fctttt 
T 6 # * :n«r*»*»bi5KJ:?!lfft6:i:l-J:ot»*«*l 5 2 *3 J; 
« 1 5 4 KIS5ffi« .« tt # 1 6 0<7)^tK^®^^LT«7K^^1 5 2 J: 

H**«154*1IIL, H*±*»e>T^*» A* * M "C tt . itt^l 6 0(DE 

5 3©B£Jl±0*f * t L-C^5o C td J; 9 . ^ y ^ A* A # Ifc ft 5 i" 

5 O 

Si 1 <D % M (O IS 

12 1 6f4K*»«f*««>**4r^"t"«H*BI"<?*>So Hi 6 lc T , f*^i§?_Llcii£^f*; 
«E*BJ^t5wiKiJ:9, * <b b fc K » » * £ * £ ?R f? b > y 7 u * * - & & y 
f Ali, H»iooii:o^t, **t a ioo2,^f^^^io 

04?:K4t^»llO03, »i t f:K*f WffiMI 1 0 0 5, Hilill^RfiORiS 1 
006. ©^^T^y^SrSllTtSf aSrti-CV^S. r*b?>fl!>**ik«>5fe-»*fctt* 
Si-SfcttiBi^^^^^y^i 0 0 8 ±i:»tt5:isJs-cS5, K » £: >f * 
a^-^/^i o 0 8itiiftl^It§:i:l^^ aioS^Cov^taiii^^iv^ 

±E5US«H8^*3V^-C. « # Jt tf> SB h y ^-SgSStiif^bfcffifitcWer ^ # * b 
£ L < . hy;tf-ifii»<oS«T£i-£-fca s <fct>#*bi^o : n ^ : Ma ^ ^^b 

[ m m m 1 1 

* H S& #J , jj(ft:^>f y f wtvftff S:*ffilfct)©-efe5. 

* * IS « -C tt , S b * **^>f #«»ffl©«8r*5-ift< , **tt>f^*-e» 
5o ^TKil^^^-f K ^ 7 * 8 0 0 n * h^^-T K^7^ p r e-c 1 e a 

(Dfofeso (yyfi, aaHbo^9^ — * — , * ^ 9 * a ^ tt . 7 0 

h b < tt , X100W-SD. -O'^/Uafc^'fh. ^/.T§ft^^?i, 7K ^ ^ (D ^ fefe 
ftfj;^ 10 0$) B 5 mm^iffiK 8 0 5 S^t, || 1 m m O MJ « 8 

0 6 SB # £ , »*tt&lB 8 0 8 8 0 9 «r«fltt 0 

St S& SB # f* , ^W^B^fi 1 mm-2 mm^^y^t'ft'?^: K^ilto ?k i2 i$ * 

5^<0^{$:£{$lk£^3i»zKtt^3g£(58 0 8 tt , ^ V 5fc * B«J o fc V "C H fa 8 0 ju m <Z> ^ 

IkC^^-if-Ht, f SlilO. 3 mmcopiffif-ys 0 1 (tS^^tfc^h^X)Srfli 
b . *©±l:»*tt*ffiS:)*0*^-#7^ 8 0 4 (Ma t sunami mi c r o 
cover glass thickness 0. 17-0. 25mm, silic 
one coa ted 2 0 X 2 0 m m , tejfi«^X*tte3;£tt* *£*>l*ttfctt:»8 5 
S) «r U b tz o :tiiaot4i:/:i^80. 3mm^SJfS]O^H 8 0 3 t , Efc tR 
0>8tttA?# — ^8 0 9 Id « * ft «t # |r) (7) ft RQ lc <t o T > i^S§8 0 5 £ h y#-^S§8 
0 6 & M J& £ ft Z> o 

r.^^^XSr7jc 5 P^^-X^^tSgbrfflv>fc 0 0 2 2 ft , <D *f- y 7 <D * << v 1h ft 
&*tl«?lfCfc5o H2 2 (A) , »J » * tt T? fc 5 . H2 2 (B) fi , 3E fit tf> * 
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«^?>1 OftHftRlfcS'f ^^ 8 0 7 (SPS-400#1, ~f =7 ^-tTj^mW^^fr 

) S»ALfc«^?Ktit)5, l^fy^ 8 o 7ii^»f ast*£SK 8 0 5(c§»Wi:it 
ALtS, jS7kttfel9S8 0 8 ictf ±L, ^OUKJg&fSofc. 2 # t£ , V V X - & S 
0 6(DS(:*8 1 O (tK^ItK) £r * A L 0 13 2 2 (C) , ^^liO?lT$)5o * 
8 1 0 13 , ^ataStFUif- «Ett8 0 6lC&ieiciiAL, & co Pel co S£ ® , i$ * 
-tt^ ^ SB 8 0 8 "C^Jh It^fcS^ >^ 8 0_7<DjKE£:lH^Lfco wftfc«fc9i£Ea s Bfezk 
tt*&lSU 8 0 8 S>f 8 0 7 liiIK 8 0 5 Srfeffl^ i: ittf L (U2 2 ( 

D) ) o ^ <Dm. ±«B8 O 5-rtOl>f 8 O 7# h J#-«B8 O 6*|6|l:S»Lfc 

9. h !) #-*B 8 06rt©*810#±KB 805^|Slli, ^^iC^ftft-f-gititefiif?! 
£ ft * a» o o r ft h y ;*/ — iB 8 0 6 0g^iiB8 o 5(0(itit«LT»< , Sf£ Sg 
ffi#t;as*#i^fc^<t#;ibft£o 

^ ft < , ft^tto^ffi^ttTKtt^^r^^^itKoaiBi-a^i^-eiia-e** - t a* ^ £ ft 
fc-. 

immm 2 ] 

Sr«BLfet>©tfc5, £ £>tc . Jfi-M co ft: ^ y ^ 7 * h y y^77^-|^ { J;o 

^ -r 5 * -e v y ^vs^9 o o ± k tg e> ft fc * -e fc s o fe*^#t/a±«tt9 o 5 t . 

i£ £ K £ 5 h y # — tffE £g 9 O 6, *^$3t^Srli$AytiiJicB 9 0 5 <£> *f ft"J (C « ^ * 
ttlllS9 0 8 #Rttblxt^5o m.&CDXZk, iS*ttMS3 9 O 8 (7)ts^ttlF^, * 
Lt±«B^ffl(*S:»At'5*|B]lCi£i:T 4 ^ >f ^Sri» W fc 0 -tft-Pft^^-f^Wc. i 2 
3 Id fl- L 35 =f= IS * ( A ) - ( D ) t#It5. 

* >T ^ ( A ) I* , 1 O O MmOiiJEBi 5 0 /im^) h y #-«KB*»lt, »It tt» 
fafe^ 9 0 8 fc<D b RM<D&Mfr bWlfcfr^A-r Z> h <D { ? (B) . (C) . 

(D) . (E) -Ott. SSfrfi, *$7kt£ ^^35 9 0 8,cD fc 5 ;&«] 6> « A "T £ ) . 
& 4 -f (B) \$ . 1 OO/tmCtjtR'i SO/zmOHI^-itRiRlt, 3£ X g& CO mi 
— SS*l^fcSB5 Mm^»*tta 9 0 8iS:8ltttOtfc5o ^^kttS 9 0 8 [j:, 38 ^3 

io-cis: ttttli^jJ^ H 2 3 co 5p b n \z. & m "C * L fc o 

* >f 7" (C) 5 0 w m^)±«Bi: 5 0 m m<o h y ^-aEBSrRtt, ^XgpcoEmj^ — 
SR 4^ 05 fc 5 *B 5 /z mOiS*i4SP 9 0 8 * W> t* fc 60 , 

* :/ (D) t* . 1 0 O/ira(O±I8i:5 0/im©MJ#-«B«:Klt, 3S X « # & IB 
ft S \c *I 5 /z m CO 7k t£ a 9 0 8 £ K fc fc CO ~C fc 5 0 

ft *5 , B I- fi * £ j&> o fc # , #*K^*^W:l^y^ — h^ft<^««Sr8IEKi:ra«FJC3: 

[ ft # * -< yf^Kff] 

(1) K # CO 7 hy V^77>f-t l^xy h^yf y/ 

» # ft (1 1 0) V y VSIS^iS^fKft L t >i 2 0 0 0 * V ^ * h * - A CD $i ^ 

ftRSrf ^tSo ftl-s 7 * V ^ V* V ( S 1 8 1 8 , Shipley^r-^-^ht* 

s^i±) ^m^L. mm? (a) ~ (d) <dwlw* j y ^<om»^< ? - ^tfim^tut 

h£[»*U*rt;B(S:Jlffi<*1i-5o M t& L fc it m y 7 r r- K 7 y ■ ( 1 6 ^< y 7 t - 
K 7 2/16, iEBft*II^S^ft) iCT^^L, i/y 3 v B Sr iHi $ t 5 0 o <5 ^ r S « 

CO ft , 9 0tl:JDllf:2 5 % T M A H tl 4 ] 2 0 .7 f y § : K\ £g ^ — 

y«»^fi2 y^Siifc'>y 3>SSS:»fc 0 - ft Sr '< v 7 y - K 7 y Wt l± 
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ft *5 > iiSSS 9 0 5 ^J:^^, ^^^IT'ligl OOiimfc'^xyf.y^l, 10% — 
r co gfs g& * — y^x^f y^^Hfcv'y = vSfi^^ifi, Bfc * tt ft -e , -ti^I 

(3) S*ttMlgP 9 0 8(Dtf 

± 15 it ^ it £ f9*BD*s«*tti:ftofcv'y = >-S«lc|*Bi:7* h U ^ ^ h (S 1 8 
05, S h i P 1 ey^T-^-^hft^^tt) ^ISffiTl, *fcrv=i-hi-*. #; 

-CW5*ttM.a»9 0 8 <Z> SB # # BB n L/c & 3& ? nAv^^^ttot, tti * S: L 7c « 
lii*'8ftt^o :ti ^ «£ 9 , 9 o 8 ^(t, tfi&mffi&mttlZ&Zo - <r> 

SS Sr * ^ > ;* lc v^ tt . I«l:^^5)4^i5l^>'7f ^«:ITlfc«, 

^LTl 0 ift B i" S o «<k tti/7f Vl-J: *) 9 0 8 ic»7KttO>'7 f y« 

tt m t lf: 0 
[**] 

±!B<o;frfe-eKf£L7cSlSSr, ^IlSi^^f-^lc^fl^Il^ r *t Sr 5 ft , *> 
5 ^ 1 0ftO*t%U->Xt. iHColtfcCCD^ilt t'rt (Sony D i g i 
t a 1 Handy cum x y ~ — ) ~C ii 1% ffi ^ L fc 0 

8KK^A*t««K#tt, #®^^^J (NCW-6 10A, fPTt^^XHtt^^tfc) £ *g g 
*tl 0 0 OftlC#RLt*fe*»i:, t«)«feiS»S:ffi^t, JR V * (SPS-4 

o o # i , zf 7 ^-ru *zm Sr 1 oftic^^Lfcfe^iSo 211^^1 tt 0 # 

ajft*ffijgtt?PJSrffl v^fcSft fi, SIE(S^o«EAjS«36 s *«>'Cj1<, 
7^d5 4SV^fc»»*t>-eaEKdSft«|b-C L 5 £ 5 Fn^ B Sr » £ «> "C fc 5 0 ii A iS * * s 
« a ft fi * 8&<l*7* h u v> * h*i*Lfccfc^StE*ffi©»*tt*#'>fiTl 
fcfc»i:Sfc)*t*o «» ft #ffiiStt#J«rfli^ +#ft?)fcA^£ (^JSOO/xm/ 

» ) # * SL -e # fc o 

i 2 4 li , ( A ) ^-Y 7 , (0««:^>r s/f i:*7Ktt«!fI65 9 0 8 t KSffil Wtffl b « fe 
»«Sr*ALfc«^«tt*K-C*>S ( *f 4£> u > X l 0 ft ) 0 [H240 (l) ^ (6) o 
J: p , IfeSffili±ffiS 9 0 5 ^e»WlcaAt, £X^«r«x.fc«* 1$ tK f£ a SB 9 
0 8tffJhLfc„ cO«*^b»*ttftl» 9 0 8tt, S«S:#iSt5«l**fcSr t 

12 51^ ? ^ ^ (B) (^iKft^-Y s/f ^ii»9 o 5i:, *«J*»fefe***raiAUfc 

(125 (i) ) **tt»a«9 0 8Si5^^±fc*sttixdsflcjhufc 0 m m <d - §b & 

mfcVkf&mM 9 o 8 t»Blo|»BSrt OStttSX^J; 9 fc 5fc lc iS L fc *s , ^ ± 5fc 
\C it tf b ft a> o 7c (025 (2) ) 0 & K . h y ^-«£lS 9 0 6 S fe« ?r i A I fc ^ 
:>5, m&Wil* £ BiWlcSA LTXX^fciUa * <£> ffi «: > % it L T v^fc fe 

f^^^B^Sfc'&Lfc (i 2 5 (3) ) > -t « , feiS(j:W*tt^ia 9 0 8 ?riiT 
X X jS ± 0 t & (HI O ± 8K K 9 0 5 Sr ii tT L T ft o fc 0 

r <D 3£ m 35^ 1 mm«T^«SKT*t , h U 9 0 6 ^ b <t o t 

B26H, $ 4 ( C ) wK*^^f ©±«B 9 0 5 1c, * fit] j&» b fe * « Sr 3® A L 

«o»«**"e*>s ( «■ « u v x 5 ft ) o ^-r^ ( b ) 05 » * t » »: , ft ^ « r* tt * tt 

A18I 9 0 8-CffJt Lft (126 (1) ) „ hyjtf — «EK9 0 6 d»&«6feiBc3& s tt*&$tt5 
i: . JRfe»t3tX^-CfltJhL-Cv^fc«ffi4:*s]H[-frL (126 (4) ) , St % L fc fi$ S Wc S 
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Xf S W) & *& , 4«B 9 0 5 ^X£SrSx.T±«K 9 0 5 otffi^ 4: itff t fc 0 fll^^ 
» -& . itB 9 0 5 SrlffLfcOli, fe * » T 4 < , h!i #-«K 9 0 6 ^bft«Snfc 

ifei/:ot 0 r <o m * <b . ±j*K9 o 5<o*S i h y #^«K9 o 6 (7>*^f 
fti&^ti^^ft^i^iot^, ^ >r 5> ^ ®i * -e # * ^ r. 1 755 a> 5 0 

B27H, * >f (D) ©»#X>f W±JIB 9 0 5IC, Sl^?>feiSriAlfct 

oiiS!^ft-efc^ (Sft^yxsg) 0 & 5? is ra: . ±«»9 0 5*gBfticiAifcS, 

K*tt^ISi9 O 8 tflihlf: ( El 2 7 (l) ) 0 h !)#-ffiB 9 0 6 lctfeSS: 

^^t'feot ( m 2 7 ( 2 ) ) o 

«±^eij!)^, »*ttteas9 o 8 \^*Lmffi\z.wttt z> r £ 10 

LV>* ±fift£§9 0 5 *5 <fc t5 h U # — «ft SS 9 0 6 t 1 i>JS(D X X t 5 ^ Sr X 

zo-tzzt^xv, »etfc^>f yfifft*at5r i#-C#5. Jt IE 01 "CI* 

. (B) io J: W (C) XML _hESgi^ 5 0 /i m, h 9 #-«B 9 0 6 ©i* 5 O - 6 0 
M m S « -C fc S o (D) t*tt, ±EE**1 OOMm, h 9 #-«B 9 O 6 Wi* 5 O - 
6 0 /i m a * "C 3 o 

« Ji £r m "t" £ £ . WLVf*-< y 7~ co is W> YE ft l m mfilT^a J ^)«BT? t ^ ST t 5 
^"Vftf^SrHa-r^fcfelctt, £X/k£W*tt*&3SB9 0 8 t co fit g , ^^o^ffif&ttSr 20 
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